The weather conditions during the winters [1955] [1956] [1957] [1958] The winter of 1955-56 was very snowy. In south Uusimaa (central part of South Finland), where most of the experiments were carried out, there were exceptionally heavy injuries from parasitic fungi on winter cereals. The damage from snow mould [Fusarium nivale (Fr.) Ces.] in particular was heavy, but the Typhula fungi, T. itoana Imai and T. idahoensis Remsb., also proved injurious. According to information collected by the Department of Plant Pathology, injuries from fungi were also heavy in the central, eastern and northern parts of Finland. In South-West Finland the damage appeared to be comparatively slight, as usual.
The overwintering conditions for crops in the winter 1956-57 were very different from those of the previous winter (4) . The soil had frozen in late autumn before the snow fell; in South Finland the soil was depht frozen. Later in the winter the weather was so warm that rain fell, covering the fields with water. The surface of the soil became waterlogged, and the frost that followed froze the water often forming a continuous surface of ice. In there appeared hardly any injuries from low-temperature parasitic fungi in the winter cereals in the southern part of the country. Damage from low-temperature parasitic fungi appeared in the central and northern parts of the country, although to a lesser extent than usual owing to the fact that the soil had been throughly frozen by the time the snow fell.
Compared to the two preceding years the winter was, in Finnish weather conditions, normal for the overwintering of winter cereals. The ground was almost everywhere frozen before snowfall. Snow fell comparatively abundantly, remaining on the ground all the winter through. Damage caused by water and frost did not appear in the winter cereals to any notable degree. On the other hand lowtemperature parasitic fungi ( (3, p. 18-19 ). As to the latest studies in this field reference is made to Sprague's experiments (9) in the State of Washington, U.S.A.; these did not lead to any positive results in the control of low-temperature parasitic fungi in winter wheat in 1955-1956. Regarding the experiments in the following year, Sprague reports that positive results were obtained by using organic mercury compounds (10; cp. also 8).
In the mountainous regions of West Germany good results have been obtained in the control of snow mould ( Fusarium nivale) in winter rye by the use of the spray Brassicol-super, a PCNB preparation (7, 11 (Table 3 ).
In tests with winter rye varieties at the North Savo Experiment Station, differences with regard to the amount of Fusarium mould were found between the different varieties and also between the check plots and the plots treated with PCNB (Table 3) . Fusarium mould appeared in abundance in the Toivo, Pekka and Visa rye varieties; treatment with PCNB during the autumn had proved very effective against this.
In the experiments with winter rye carried out at Tikkurila in (Table 4 ) the cause of damage during the winter was Fusarium nivale. In a treatment time test it was found that treatment with both PCNB and PMA carried out in November gave better results than similar treatment in October ( In an experiment with winter wheat sown on sandy soil in 1957-58 there appeared much damage from low-temperature fungi (Table 6, fig. 1 The yields was modest, which was probably due to frost injuries. The treatment with the PCNB -f-PMA preparation in the autumn had effectively controlled the injuries from Fusarium mould.
In this experiment in another variety of winter barley was also used, Pioner HF (the seeds were obtained from England). This had totally disappeared during the winter, apparently because of the frost. In the autumn the seeds of this variety had sprouted normally. In this connection note should also be taken of the effect of seed dressing on the low-temperature parasitic fungi during the overwintering period. In the seed dressing experiment with winter rye in (Table 2) there was no mould on the seed used in sowing. In the spring there was far less snow mould in the treated plots than in the check plots resulting in considerable increases in the yield.
In the preceding autumn the sprouting was even in all plots. The small amount of fungicide which accompanied the seed into the field must have protected the seedlings from damage by Fusarium mould during the overwintering. With the org. mercury preparation Täyssato about 7.5 g of Hg got into the soil and with the preparation Fernasan 375 gof thiram.
The increases in the yields of winter cereals due to seed dressing are very considerable in Finland. In experiments made in different parts of the country during the period (1) the increases in yields of winter rye due to treatment with organic mercury compounds were on an average 19.4 per cent (131 tests trials) and of winter wheat 6.1 per cent (35 tests trials). The seeds used in these tests sprouted in general normally, accordingly the increases in yield must be considered as being mainly caused by the fungicidal effect of the mercury compounds on the low-temperature fungi in the soil during overwintering (cf. 5).
Summary
The cause of damage from low-temperature parasitic fungi during over In experiments made in South Finland in the winter and in the winter , when low-temperature parasitic fungi appeared in abundance, the increases in yield due to treatment of the seedlings with PCNB and with the mercury compounds PMA and PMS performed in November were very considerable; winter rye (7 tests) per cent, winter wheat (4 tests) per cent, and winter barley (one test) 124 per cent.
In the experiments made in 1956-57 in South Finland no increase in yield was obtained through treatment of the seedlings because low-temperature fungi did not appear.
The mercury compounds PMA and PMS when applied on the stands in autumn were more effective against low-temperature parasitic fungi on winter cereals than the PCNB preparations.
The effect of zineb and hexachloronitrobenzene (HCNB) preparations in controlling low-temperature parasitic fungi on winter cereals by treating the stands in autumn was found to be much slighter than the effect of PCNB and of the organic mercury fungicides.
The amount of active ingredient in the PCNB preparations was in most experiments 5 kg per hectare. In the two PMA preparations used in the experiments the amount of active ingredient was 125 and 425 kg per hectare, the corresponding amounts of Hg were 75 and 212.5 g per hectare. The amount of active ingredient in the two PMS preparations was 235 and 470 g per hectare, the corresponding amounts of Hg were 110.5 and 221 g per hectare.
In the experiment on seed dressing with winter rye in 1955-56 it was ascertained that in addition to the organic mercury preparations also the thiram preparation was effective against Fusarium mould.
In seed dressing experiments in Finland considerable increases in yield especially of winter rye have been obtained by using organic mercury compounds when the seed has been normally germinating and not infested by mould. This shows that the small amount of mercury that accompanies the seed into the soil is effective in controlling the low-temperature fungi during the winter.
